IMPDH2 mediate radioresistance and chemoresistance in osteosarcoma cells.
Osteosarcoma (OS) is the most common primary malignant bone tumour in children and adolescents. Despite aggressive therapy, survival outcomes remain unsatisfactory, especially for patients with metastatic disease or patients with a poor chemotherapy response. Previous study founds inosine 5'-monophosphate dehydrogenase type II (IMPDH2) was an independent prognostic factor and observed frequent IMPDH2 overexpression in osteosarcoma patients with poor response to chemotherapy. In the present work, we provide evidence for direct involvement of IMPDH2 in the development of radioresistance and chemoresistance. The expression of IMPDH2 was examined in OS cells. Stable cell lines overexpressing IMPDH2 and IMPDH2 knock-down cells were generated using the osteosarcoma cell line. The stable transfected cells, alone or in combination with cisplatin or γ-irradiation, was used to treat OS cells. The growth inhibitory and apoptotic effects of IMPDH2 in vitro and in vivo were examined. Overexpression of IMPDH2 in IMPDH2 poor-expressed U2OS cells induced strong cisplatin chemoresistance and γ-irradiation radioresistance through inhibition of apoptosis in vitro and in vivo. Knockdown of IMPDH2 in IMPDH2 rich-expressed Saos-2 cells resulted in significant chemosensitivity and γ-irradiation radiosensitivity through inducing of apoptosis in vitro and in vivo. IMPDH2 is directly involved in the development of chemoresistance and radioresistance in osteosarcoma cells, suggesting that targeting of IMPDH2 by shRNA in combination with chemotherapy and γ-irradiation might be a promising means of overcoming chemoresistance and radioresistance in osteosarcomas with high IMPDH2 expression.